Aquaporin 4 knockout resists negative regulation of neural cell proliferation by cocaine in mouse hippocampus.
Our previous study revealed that aquaporin 4 (AQP4) knockout attenuated locomotor activity in cocaine exposure mice and reduced the extracellular dopamine levels in the nucleus accumbens, suggesting that AQP4 might participate in cocaine addiction. The aim of the present study was to investigate the impact of AQP4 on cell proliferation of dentate gyrus in the mouse hippocampus after repeated cocaine treatment and withdrawal. The immunohistochemistry results showed that repeated cocaine administration significantly decreased cellular proliferation in the subgranular zone, which was followed by a rebound increase after 2-wk withdrawal and a return to normal level after 3-wk withdrawal. AQP4 knockout resisted cocaine-induced reductions of neural cell proliferation. Further studies through immunohistochemistry and immunoblot analysis showed that AQP4 knockout sustained the levels of glial fibrillary acidic protein in the hippocampus, and suppressed the enhancement of extracellular signal-regulated kinase phosphorylation induced by repeated cocaine administration. Notably, AQP4 knockout increased protein kinase C activity examined by substrate protein phosphorylation method, which was not affected by cocaine administration or withdrawal. We also found that repeated cocaine administration could elevate the expression of AQP4 in wild-type mice. In conclusion, it is reported for the first time that AQP4 knockout resisted cocaine-mediated inhibition of neural cell proliferation via up-regulating PKC-mediated signal transduction, suggesting that AQP4 might regulate neurogenesis during drug addiction. Our findings may have helpful implications in the cell biology of neurogenesis.